Ganglioside GM1 cooperates with brain-derived neurotrophic factor to protect dopaminergic neurons from 6-hydroxydopamine-induced degeneration.
Brain-derived neurotrophic factor (BDNF) has recently been shown to enhance the survival of dopaminergic neurons in cultures derived from the embryonic rat mesencephalon. In the present study BDNF was found to protect cultured dopaminergic neurons from injury induced by acute exposure to the dopaminergic-selective neurotoxin 6-hydroxydopamine. The BDNF effect was concentration (ED50 approximately 10 ng/ml) and time-dependent, as determined by tyrosine hydroxylase immunocytochemistry. More importantly, subthreshold amounts of BDNF were rendered efficacious in the presence of ganglioside GM1: loss of tyrosine hydroxylase positive cells was reduced from 80% to only 20%. Thus GM1 may provide a fruitful treatment strategy for disorders of dopamine function such as Parkinson's disease.